Background and Objectives: Some studies have shown that acute and chronic psychological stressors are associated with acute coronary syndromes (ACSs). The aim of the present study was to assess the association between acute and chronic psychological stressors and ACS in an Iranian population. Method: In an age-sex frequency-matched, case-control study, 78 hospitalized patients with ACS as the case group were compared with 146 patients with chronic stable angina (CSA) as the control group. Chronic stable angina was confirmed by positive angiographic findings. Acute stressors were examined through a semistructured interview and the acute life event checklist, regarding stressful events during 48 hours before interview. To assess chronic stress, the occurrence of 46 stressful events in a period of 6 months prior to the interview was examined using the stress inventory questionnaire. Results: The average acute stressor counts were 4.80 (SD, 2.87) and 3.97 (SD, 2.2) in ACS and CSA groups, respectively (P = .028). Chronic stressor counts were 9.91 (SD, 5.86) and 6.58 (SD, 3.16) in case and control groups (G.001), respectively. Odds ratios for acute and chronic stressor counts were 1.14 (95% confidence interval [95% CI], 1.02Y1.28) and 1.84 (95% CI, 1.10 Y1.26), respectively; when the associations were adjusted for traditional risk factors, they become 1.12 (95% CI, 0.99 Y1.27) and 1.20 (95% CI, 1.10 Y1.30), respectively. Conclusion: Acute stress did not contribute significantly in the models including chronic stress. Acute stressful events in the recent 48 hours, independent of traditional risk factors, can have a triggering effect on ACS occurrence. Nevertheless, this happens in the context of high chronic stress. In addition, chronic stress count was moderately associated with ACS even when it was adjusted for traditional risk factors (ALEACE study).
I
t has been documented that psychological stressors are associated with an increased risk of all-cause mortality. 1 In addition, individuals with high psychological stress have a negative perception of different aspects of life that can lead to increased morbidity. In this regard, interest in the link between psychological stress and ischemic heart disease (IHD) has increased. 2 Traditional risk factors for IHD account for between 58% and 75% of incident cases of IHD, and they cannot entirely explain the risk of acute coronary syndromes (ACSs). 2 This has led to an examination of other putative IHD risk factors, including social, environmental, and personal factors.
Literature reviews have identified psychological stress to be a significant and consistent predictor of ACS. 3 A systematic review indicated that acute psychological stress (eg, war, earthquake, and acute anger) was a trigger for ACS defined as acute myocardial infarction (AMI) and unstable angina (UA). 4 Moreover, chronic stress (eg, job stress and marital stress) is proposed as an essential part of the context that makes the person vulnerable to ACS development. 5 Nonetheless, the nature and timing of psychological distress in its relation to IHD are unclear. In addition, few studies have considered both acute and chronic stress together. Furthermore, most studies have included only limited types of stressor events.
The aim of the present study was to assess the association between acute and chronic stress and ACS in an Iranian population. Ischemic heart disease is the first item in the list of ''top 10 causes of death in Iran,'' and the age-standardized mortality rate for cardiovascular diseases (per 100 000 population) was 466 in 2002. 6, 7 We hypothesized that increased risk for ACS development would be evident in highly stressed individuals.
Methods
This was an age-sex frequency-matched, case-control study. The case group consisted of 83 patients with ACS, including 53 subjects (63.9%) with AMI and 30 patients (36.1%) with UA. A total of 146 patients with chronic stable angina (CSA) were enrolled as the control group. Several stress indicators that included acute stressors, chronic stressors, stress condition (General Health Questionnaire [GHQ]), social support, and coping strategies were evaluated and compared in these 2 groups. The latter 2 indicators are not within the scope of this article. A pilot study was carried out on 30 hospitalized patients with IHD. Results of the pilot data were not included in the main study. It was calculated that 83 subjects in each group would be required to detect a minimum difference of one (effect size = 1) for stressor counts between 2 groups with 90% power (" = .1) at the 2-tailed .025 level of significance (! = .05) and SD of 2 in both groups. It was decided to increase the control group size to compensate for the lack of 5 samples in the case group, increase the power of study, and have a better fitted model. Participants were selected from 3 hospitals in Isfahan between January and October 2007. All patients in the case group had been admitted to the coronary care unit with the diagnosis of new AMI or new UA based on American College of Cardiology/American Heart Association guidelines. 8, 9 The control group was selected from consecutive patients who were referred for diagnostic angiography for the first time, in whom the inclusion criteria were met. Control subjects were 146 CSA patients with no history of ACS, but who had positive angiographic findings. Chronic stable angina patients included those individuals in whom typical chest angina or its equivalent was induced by activity and subsided by rest and sublingual nitroglycerin, and therefore angiography was recommended by a cardiologist. Positive angiography result was defined as more than 75% occlusion in at least 1 main epicardial coronary artery.
Inclusion criteria for both groups were (1) age younger than 65 years, (2) hemodynamic stability, (3) the ability to read and write, (4) no previous history of ACS or revascularization or cardiac-related hospitalization, and (5) acceptance of participating in the interview. Sampling was done twice a week in both groups. The bioethical committee of the Provincial University of Medical Sciences approved the study, and informed consent was taken from all participants.
After the first 24 hours of hospital admission and confirmation of the diagnosis in the case group and confirmation of CSA by positive angiography in the control subjects, all the subjects were interviewed, and the questionnaires were completed in 3 consecutive days. Three trained nurses, who were under the supervision of a psychiatrist and blinded to both the goals of the study and the group assignment of the participants, conducted the interviews. The patients were not notified about the main goal of the study. They knew only that the study was about the heart disease. Systolic and diastolic blood pressures were recorded on admission. Traditional risk factors were defined based on known definitions.
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Acute Stressors
Investigators of this study developed a semistructured interview guide. The interview guide included questions concerning the definition of stress, perception, and experiences of patients about stressors. Then, the patient's definition of stress was compared with its approved definition. The interview guide included the following open-ended questions: In addition to the patient's answer to the final question, which was called perceived stress, the acute life event (ALE) checklist was administered in consideration of the fact that the person might have forgotten some of the stressors or not paid attention to them. The ALE is a 54-item inventory checklist that includes different types of stress: disease of the subject or family members, death, divorce, family conflict, financial problems, job stress, unemployment, moving, retirement, and legal problems. Participants mark the ALEs that have occurred during the 48 hours before ACS onset in the case group or admission to the angiography center in the control group. Items were derived from the Life Events Questionnaire, which has 79 items. 14, 15 Irrelevant items such as questions about school were removed (14 items). A group of experts (2 psychiatrists, a clinical psychologist, and an epidemiologist) confirmed the validity of the ALE checklist and the entire interview process. The measured Cronbach ! was .661. To calculate the number of the acute stressor events during the last 48 hours, the numbers of both perceived stressors and expressed items from the list for each participant were added together and resulted in a figure that represented the stressor count.
Chronic Stressors
To measure the frequency and severity of chronic stressors, the subjects were interviewed using a list of questions asking about 46 stressors. The stressors were arranged in 10 domains encompassing family life, financial problems, social relations, personal conflicts, job conflict, educational concern, job security, loss and separation, sexual life, daily life, and health concerns. These items were derived from a list that contained 170 stressors selected according to their prevalence and severity in Iranian society. The occurrence of the stressors in the period of 6 months prior to ACS or angiography was questioned. The validity and reliability of the questionnaire were assessed in the study of Attari et al. 16 The measured Cronbach ! in the original questionnaire was .901 and in the present study was .92.
Stress Condition
The 28-item GHQ is a self-administered tool given in the medical setting (inpatient or outpatient) that was used to measure overall psychological distress (stress condition) during the month prior to an admission.
Each item is scored on a 4-point scale (less than usual, no more than usual, fairly more than usual, or much more than usual), with the GHQ scoring method (0-0-1-1), which yields a score between 0 and 28. 17 Higher scores represent higher stress levels.
Statistical Analysis
Data entry was done using Epi Info, Version 6 (Centers for Disease Control, Atlanta, Georgia). All data were analyzed by SPSS (version 15; SPSS Inc, Chicago, Illinois). In the statistical analysis, # 2 test for discrete variables and Student t test for continuous variables were used in bivariate analysis. Logistic regression analysis was carried out to examine association between stress indicators and occurrence of ACS. Acute and chronic stressor counts were included in the analyses as quantitative variables and then dichotomous variables based on the sample's median. For adjusted models, 3 separate logistic regression analyses were carried out for 3 stress indicators including sex, age, and 5 traditional risk factors. Two further analyses were carried out so that both acute and chronic stressors were included in the model and then the GHQ score was added to it. Multicolinearity between stress indicators was tested but not found. For all analyses, statistical significance was assessed at a level of .05 (2-tailed), and P G .1 was considered as borderline significance (marginal significance).
Results
The recruitment details for case and control group are shown in the Figure. The ACS and CSA groups did not differ in age, sex, marital status, education, smoking, and diabetes. Waist-to-hip ratio was significantly FIGURE. Recruitment details.
Acute 2 in ACS and CSA groups, respectively (P = .146). Acute and chronic stressor counts were higher in the ACS group, and this was true for GHQ score, as well.
Acute stressor count had a significant correlation with both chronic stressor count (r = 0.519, P G .001) and GHQ score (r = 0.457, P G .001). In addition, chronic stressor count significantly correlated with GHQ score (r = 0.434, P G .001). In the group with acute stressor count of 4 or more, 86 subjects (63%) had chronic stressor count of 7 or more, compared with the group of acute stressor count less than 4 in which only 20 subjects (22.7%) had chronic stressor count of 7 or more (P G .001). The ACS group had significantly more participants with both high acute stressor count and high chronic stressor count ( Table 1 ). The GHQ score mean was 3.90 (SD, 4.66) in participants who had acute stressor count of less than 4 compared with those with acute stressor count of 4 or more in whom GHQ score mean was 7.89 (SD, 5.8) (P G .001). This score's average was 4.47 (SD, 4.59) in participants who had chronic stressor count of less than 7 and 8.39 (SD, 6.17) in those who had chronic stressor count of 7 or more (P G .001).
In the logistic regression analysis, after controlling for traditional IHD risk factors, the association of chronic stressor count with ACS was strong and statistically significant (Table 2 ). In the adjusted model including traditional risk factors and both chronic and acute stress variables (model 2), chronic stress had a significant correlation with ACS. In this model, the association of GHQ score reached borderline significance.
Considering high stress level in acute and chronic types (Q4 and Q7, respectively), crude odds ratios were separately calculated, using another logistic regression equation, as 2.10 (95% confidence interval [95% CI], 1.16Y3.96) and 2.63 (95% CI, 1.49Y4.65), respectively (P = .013 and P = .001). After controlling for sex, age, and traditional risk factors, the association of both of them remained statistically significant, and the odds ratio for high acute stress level was 2.07 (95% CI, 1.08Y3.95; P = .028) and for high chronic stress level was 3.49 (95% CI, 1.82Y6.67; P G .001). Thus, even after adjustment for traditional risk factors, the odds ratio associated with high chronic stress level increased.
Using an adjusted regression model that concurrently included high chronic stress level and acute stress level resulted in nonsignificance of acute stress (P = .403). The full adjusted model that included high level of acute and chronic stress level and GHQ score revealed that their association with ACS was 1.13 (95% CI, 0.54Y2.37), 2.57 (95% CI, 1.25Y5.28), and 1.06 (95% CI, 1.004Y1.13), respectively (P = .741, P = .010, P = .038).
All possible interactions between acute and chronic stressor count (and high levels), GHQ score, and traditional risk factors were examined, and no significant interactions were found.
Discussion
The associations between acute and chronic life stressors and ACS among IHD patients were sought in this study. A moderate association between the number of acute and chronic stressful events and ACS was found.
After adjusting for age, sex, and 5 traditional risk factors for IHD, an association between ACS and stressor count was found. However, no association was detected between acute stressors and ACS when chronic stressors were included in the model, considering acute and chronic stressors as either discrete (stressor count) or dichotomous (high vs low) variables. The triggering effect of acute stress has been shown in some population-based and clinical studies, including after natural disasters, 18 emotional upset in the 2 hours' period before ACS, 19 and having high-pressure deadlines 24 to 48 hours before ACS. 20 However, most of these studies considered a limited number of stressor events, and daily life stressors usually were not considered.
The result of the study of Nielsen et al 21 was opposite to our findings. They continued their follow-up visits for 2 years; however, despite a strong association between perceived stress and angina pectoris episodes, no relationship between perceived stress and MI was detected. In a systemic review, 13 cohort studies were investigated. In 3 of them, no association was found between stress and IHD, and 5 studies showed a moderate independent association (relative risk, G2). In the remaining 5 studies, a strong association existed between stress and IHD (relative risk, 92) 22 , which was generally similar to our findings. There has been a great variety in ACS definitions, time frame of studies (from 2 to 24Y 48 hours as the trigger period), and methodology in investigating the association between acute stress and ACS in different studies. Besides, very few negative or null associations between stressful events and ACS have been reported, which suggests a probable bias toward reporting the positive effects. Most of these studies have shown that acute stress can trigger ACS, and the result of our study is consistent with previous ones in this regard.
Regarding chronic stress, several systematic reviews have concluded that the strongest evidence to date is for the effect of work stress and marital stress as the chronic stressors on IHD. 23, 24 The result of the Interheart Study, with an odds ratio of 1.55 for severe stress at work, is in line with a longitudinal study in Stockholm and the current study. 25, 26 However, the current study attempted to include a broader spectrum of stressors, other than work and marital stressors. Our findings revealed that chronic stress is capable of producing a high-stress condition, which would have stronger effects on ACS development than would acute stress alone. Most of previous studies have assessed the effects of chronic and acute stressors separately. We found that more than 75% of individuals who had higher levels of chronic stressors experienced more acute stressors. Thus, it is likely that chronic, highstress conditions are more potent than acute stress.
The cumulative effects of daily acute stressors and the personal, behavioral, environmental, and social context in which these stressors happen would threaten health status and eventually lead to ACS events in susceptible individuals. According to the finding of this study, these people are more vulnerable to ACS than individuals who live in a less stressful situation. It appears that the psychological context is very important in making an individual prone to ACS development. These circumstances consist of a broad spectrum of stressors, from acute minor ones such as daily hassles to ALEs, like natural disasters.
Acute and chronic stressors may influence any of a number of pathophysiological mechanisms of rupture or erosion in unstable plaques. 27 There is some evidence that demonstrates that high-stress conditions and the presence of traditional risk factors are associated together. 28 Nonetheless, our study revealed that highstress conditions are associated with development of ACS, independent of traditional risk factors. Acute Life Events and Acute Coronary Syndrome E5
In addition to the pathophysiological mechanisms, one might hypothesize that one of the explanations for the strong effects of chronic stress on ACS development could include behavioral factors such as social isolation and sedentary lifestyle. These unhealthy lifestyle behaviors frequently occur in response to chronic, high-stress conditions. 29 
Limitations
Some ACS events result in preadmission death, and obviously these patients were not recruited into the study. In addition, patients who were hemodynamically unstable were not recruited. As a consequence, we enrolled those patients who were more stable after their ACS event. In addition, recall bias could have influenced the results of the study through the tendency of patients to overestimate any positive association between acute emotional stress and ACS development in the case group. In this study, we tried to reduce the effect of recall bias using 2 approaches. Interviews in the control group were conducted after diagnostic angiography, which could be considered as an important event by patients and motivated their memories similar to those reported by ACS patients. In addition, the interviews were conducted based on a semistructured questionnaire so that, following any report of stressors by the patient, the interviewer carefully asked questions about common stressors, one by one.
Summary and Implications
h Acute and chronic stressors are strongly associated with ACS development when each one was considered separately. However, it is difficult to separate the effects of these 2 types of stressors. h The relationship between acute stress and chronic stress is interactive and complex. Nonetheless, based on the results of this study, it is possible that chronic, high-stress conditions are more potent than acute stress. h The context in which acute stressors happen highly influences their effects on ACS occurrence. A chronic, high-stress condition can make the person susceptible to the hazardous effects of acute stressors and may ultimately result in ACS.
What's New and Important
h Three trained nurses, who were under the supervision of a psychiatrist and blinded to both the goals of the study and the group assignment of the participants, conducted the interviews. h Do you think of stress as a big problem in life or ordinary daily life event as stress too? Do you have any experiences in either big problems or ordinary daily life events? h What stressors have you experienced in the last 48 hours? h The 28-item GHQ is a self-administered tool given in the medical setting (inpatient or outpatient) that was used to measure overall psychological distress (stress condition) during the month prior to an admission. h Waist-to-hip ratio was significantly greater in the ACS group as well as in those with hypertension and dyslipidemia (Table 1 ). h The result of the study of Nielsen et al 21 was opposite to our findings. They continued their follow-up visits for 2 years; however, despite a strong association between perceived stress and angina pectoris episodes, no relationship between perceived stress and MI was detected. 21 In a systemic review, 13 cohort studies were investigated. In 3 of them, no association was found between stress and IHD, and 5 studies showed a moderate independent association (relative risk, G2). h On the other hand, based on the cultural issues, it appears that perceived stressor intensity is more important than stressor count. However, this study's analysis was performed on stressor counts, and this is another limitation of our study. 
